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Abstract 
The present study examines the relationship between the students’ academic results for computer science and their Baccalaureate 
mathematics grade, and their multiannual average grade at mathematics during high school, respectively. The data involved in the 
statistical analysis were as follows: Baccalaureate mathematics grade, multiannual average grade in mathematics during high school and 
the computer science exam grade. A statistical analysis was accomplished using a sample of three different target groups of students 
belonging to three generations (2010-2012). This study was applied to 225 students, out of which 9 students majored in humanities, 
114 in science, 67 in a technical field and 35 in other fields. The research data were gathered from the University Politehnica of 
Timisoara. In this paper, the mixed method was used, which included both the quantitative method and the qualitative method, with an 
emphasis on the quantitative method. The study tries to highlight which study program from high school better prepares pupils for 
becoming students of the University in the future. The students’ level of performance is described, based on the statistical analysis 
performed. In conclusion, this study shows that pupils who majored in science had higher grades in the computer science exam, 
irrespective of their Baccalaureate mathematics grade and their multiannual average grade in mathematics during high school. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
This study is based on the analysis of the relationship between the students’ academic results for computer 
science and their Baccalaureate mathematics grade, and their multiannual average grade in mathematics during high 
school. This statistical research will highlight the amount of knowledge that students acquire during four years of 
high school. The number of hours of mathematics is different according to the field they graduated in at high 
school. Students from the science field had a number of up to 5 hours per week, those from humanities had 3 hours, 
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and those in a technical field had 2 hours per week and students from other fields one hour each week. The computer 
science exam has, at its foundation, a minimum level of arithmetic knowledge. Written tests, such as the one for 
computer science are applied much more extensively now than half a century ago, and are sometimes the only tool 
of assessment of students’ performance (Turnau, 2008). For the statistical analysis, the spreadsheet software Microsoft 
Excel was used. The database with eligible students for the computer science exam was introduced in Excel. 
Following the obtained results, representative charts for the present study were accomplished. The quantitative 
method is exemplified through a statistical analysis which underlines the results for the computer science exam, according 
to the Baccalaureate mathematics grade and the students’ multiannual average grade in mathematics during high school. 
The study emphasizes the future students’ level of theoretical training in accordance with the field which they graduated 
in at high school. Moreover, motivation plays an important role in the students’ future academic performance. It has been 
shown that students with intrinsic motivation are more inclined to seek understanding, while other students might 
simply want to pass the given examination (Davis, 1994). In accordance with the statistical analysis, it can be noticed 
that prior knowledge of mathematics offered students a sustainable starting point in the process of acquiring future 
theoretical knowledge. An important factor in facilitating in-depth learning is the previous learning that students 
bring with them to the learning situation (Mayhill & Brackley, 2004). 
 
2. Method  
 
In what concerns common techniques for data collection, the quantitative method is characterized by existing 
databases and the qualitative method by observations. Both of these techniques were used in this study. The database 
with students who passed the computer science exam was used, thus a statistical analysis was built from it, followed by 
observations of the results. One of the most used qualitative methods in this paper is a case study which provides a rich 
exploration of a project while it develops in a setting that is in the real world (Frechtling & Sharp, 1997). Mixed 
method research is the combination of at least one qualitative and one quantitative component in a single research 
project (Bergman, 2008). It takes the best of qualitative and quantitative methods and combines them. This method 
is practical because the researcher is free to use all possible methods to address a certain research problem. As a 
method, the mixed method focuses on collecting, analyzing and mixing qualitative and quantitative data in a 
single study (Creswell & Clark, 2011). 
 
1.1. Sample and Procedure  
 
The outcome of this paper is the creation of a statistical analysis. A sample of 225 students from Politehnica  
University of Timisoara, Romania, was used for its creation. The students were selected between 2010 and 2012 and 
were graduates from different fields: 114 came from science, 9 from humanities, 67 from a technical field, and 35 from 
other fields, such as vocational training. In order to observe their performance in this university, the computer science 
subject was chosen. For the study to highlight which students were better prepared, two directions of analysis were 
made. In the first one, the grade for the computer science exam was compared with the multiannual average grade in 
mathematics during high school, and in the second one, the grade for the computer science exam was compared with 
the Baccalaureate mathematics grade. 
 
1.2. Instruments  
 
x Observation  
Observation or observational research is the type of research in which the researcher observes in progress behaviour  
(McBurney & White, 2009). Observation, as a scientific method for data collection, is systematically planned and 
recorded. Moreover, this is subject to checks and controls on its validity and accuracy. This is a controlled observation 
because it takes places according to defined and pre-determined plans. The observation was realized on the basis of 
the existent database (Kothari, 2004). 
x Statistical analysis 
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Statistical data analysis always begins with planning. First of all, a testable research question or hypothesis  
should be formulated. In this case the hypothesis was: to what extent does the prior knowledge of mathematics 
influence the students’ future academic performance. The next step was collecting relevant data for testing the 
hypothesis. The database was made available by Politehnica University of Timisoara. For this statistical analysis, 
a comparative type of analysis was implemented. Two comparisons were made: one between the computer science 
grade and multiannual average grade in maths during high school and the other between the computer science grade 
and Baccalaureate maths grade. Finally, the results were interpreted and reported in the last stage. The outcome of 
this statistical analysis showed that pupils who majored in science had higher grades in the computer science exam, 
irrespective of their Baccalaureate maths grade and their multiannual average grade in maths during high school 
(Elliott & Woodward, 2007). 
 
2. Findings  
 
The data from this research is based on the multiannual average grade in mathematics during high school, 
the Baccalaureate mathematics grade, and the grade for the computer science exam, respectively. Six charts are 
presented, out of which, three present the comparison between the number of students who passed the computer 
science exam and the multiannual average grade in mathematics during high school. The last three charts present 
the comparison between the number of students who passed the computer science exam and the Baccalaureate 
mathematics grade. The aim of this study is to display the educational field which better prepares the future students 
to cope with the responsibilities of being a student at a technical university. Figure 1 displays the students which did 
not pass the computer Science exam. From this chart, one can notice that most of the students who failed the exam were 
from the technical field and had a multiannual average grade in mathematics during high school of 5 and 6. They are 
followed by those from science, who had the same multiannual average grade. A few students who had the multiannual 
average grade 7 and 8 also failed the computer science exam. 
 
Figure 1. The number of students from the four analyzed fields who got the grade 4 in the computer science exam,  
ompared to the multiannual average grade 
Figure 2 displays the students who passed the computer science exam with grades of 6, and 7, respectively. On the 
one hand, students from the technical field, who received the multiannual average grades in mathematics of 5 and 6 
had the highest rate of passing the exam. On the other hand, students from humanities had the lowest rate of passing 
the exam. Therefore, it is noticeable that students from science who had a multiannual average grade in mathematics 
of 7 and 8 had a better rate of passing the exam. Figure 3 presents the students who passed the computer science 
exam with grades of 8, 9 and 10. According to the chart, students from science who had the multiannual average 
grades 7 and 8 had the highest rate of passing. Students from science who had the multiannual average grades 9 
and 10 were the only ones who got high marks in the computer science exam. These were followed by those in the 
technical field. 
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Figure 2. The number of students from the analyzed fields who achieved grades 6 and 7 in the computer science exam,,  
compared to the multiannual average grade 
 
Figure 3. The number of students from the four analyzed fields who achieved the grades 8, 9 and 10 in the computer science exam,  
compared to the multiannual average grade 
Figure 4 displays the students who failed the computer science exam. Students from the technical field, who had the 
Baccalaureate mathematics grades 7 and 8 are the ones who most failed the exam. Only a small number of 
students from the science field, who had the Baccalaureate mathematics grades 5 and 6, did not pass the exam. 
 
Figure 4. The number of students from the four analysed fields achieved grade 4 in the computer science exam,  
compared to the Baccalaureate maths grade 
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Figure 5 displays students who passed the computer science exam with grades of 6 and 7. Students from the technical 
field, who received Baccalaureate mathematics grades of 5 and 6, had the highest rates of passing the exam. 
 
Figure 5. The number of students from the four analysed fields who achieved grades 6 and 7 in the computer science exam,  
compared to the Baccalaureate maths grade 
Figure 6 illustrates students who passed the computer science exam with grades of 8, 9 and 10. Students from the 
science field, who had the Baccalaureate mathematics grades of 5 and 6, had the highest rate of passing the exam. 
Students from science, who had the Baccalaureate mathematics grades 9 and 10, achieved the highest marks in the 
computer science exam. 
  
Figure 6. The number of students from the four analyzed fields who achieved grades 8, 9 and 10 in the computer science exam,  
compared to the Baccalaureate mathematics grade 
3. Discussion  
 
The aim of this study was to underline the students’ academic achievement in rapport with their theoretical knowledge 
of mathematics. The results obtained from the statistical analysis in this research emphasize the relationship between 
the multiannual average grade in mathematics during high school, the Baccalaureate mathematics grade, and the 
computer science grade. The first three figures exhibit the fact that students from the technical field, who had the 
multiannual average grade in mathematics during high school of 5 and 6, failed the computer science exam, whereas 
those who had multiannual average grades of 7 and 8 passed the exam with grades of 6 and 7. Students from 
science, who had the multiannual average grades in mathematics during high school of 5 and 6, obtained the best 
results, receiving maximum grades in the exam. Most of these students also had good results during high school. 
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In the last three figures, the statistics show that students from the technical field failed the computer science exam, 
although their Baccalaureate mathematics grades were 7 and 8. Analyzing the charts, it can be noticed that students 
from science got higher grades in computer science and the Baccalaureate than other students from different fields.  
Following this study, it shows that students from the technical field have a better rate of passing the exam, with 
average results, while students from the science field obtained better results in all the three variables. Students who 
came from humanities and vocational fields had the lowest results. In conclusion, the multiannual average grade in 
mathematics during high school and the Baccalaureate mathematics grade directly affect the students’ future academic 
performance in technical universities. As a future recommendation, teachers should guide the pedagogical setting 
towards situations which promote the discussing of relevant aspects, such as posing questions connected to the critical 
analysis of different contexts (Ainley & Luntley, 2007). 
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